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^ ^£ #^«V^o] 7flAl5]^ olcf. Tflll-^ 

S A o V 7l ^1#^ ^ 3^ ^7fl^ S^*Hr *M tiVc^ 7l 

BVo] ^c. 7 |^. ol 3^ ^ol^H-Ei ^-71 ^o] 

£ 2 
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^£ ^ o}l- oj-g-*V tiV^^l ^r5L ^g«<HJ {CONCENTRATION 
MEASUREMENT AND METHOD OF DOPANT CONCENTRATION MEASUREMENT OF SEMICONDUCTOR DEVICE} 

51 2^r ^Al^ofl o}*> tiV^^l Ig^s} ^nj-fi] IR ^3llE3j 

£ 3a^ ¥ ^*H°fl 2]*fl 7]# ^-ofl BPSG5. ol^c^^l ^l^o^nl-^- 

*Jll IR ^^M^ojcf. 

£ 3b^ -M^HHl £]*fl *L£*)1 7}& ^Ml BPSGS. ^l^^ ^U^^* 
^£}7] ^12 IR i^E^olcf. 

.£ 3c^ £ 3a D ^ £ 3b^ ^esJo] ^ojojl cqsfl BPSGS ol^^l ^l^^ ^ 
^ *ll3 IR ^^le^olcl-. 

S. 4a^ 7]^-^l BPSGS °]^o^ ^14 IR ^^iEBjo]c}. 

£ 4b^ 7]^] BPSGS. °l-?-<H3! IR ^^eejolcf. 
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300 : *fll-5| 3. 310 : ^24 3 

320 : *fl343 330 : ^4^3 

340 : *)153*) 3. 350 : *fl643 

360 : ^173*13. 400 : ^8^3 

500 : 505 : ^2^ 

510 : *H l y o v ^ 520 : ^]l y 0 v ^ 

<17> M. ^ o. ^ £ ^ #7] ol ^.*V ^*}-o] ^ 

H <HH1 ^ 3l 14 ^l*>7fl^ BPSG^-^I 5L^f}3 ^£ ^ 

°l-§-^ &5L%] ^SL^^ofl 3H^. 

<is> ^e, ^£5. ^#*Hr ^iisj- AVsjofl 5a<HH. ^t!- ^4 ^1 cfl^ 

31-6 



1020020068339 ^7}: 2002/11/28 

^ S^l>iB| (transistor) i*} ^ ^ wfl^-IrS*] , #7l afl-g-ofl 

^^^17171 ^Sfl %7\ %<£^ f&qHtv}. 

^■71 *J<3BMr 5L#^ ££*fl 7}% ^Hl $^«M1 S)^, s}^- 

°\] €^l]*Kr &*}7\ €■ afl^il-S <>l*fl ^71 ^?_> ^^o] 3%s%is\7] s.t}JL ^ 

^lTfl ^cf. u^B)-x\, -S-71 ^ ^<£^-gr ^SfH 3^*>7fl S]^, 

U -H1 ^SL7} ^7>S^^ 9«-§- ^« ^ ^Tfl ^Cf. nfl-g-ofl, # 

7) &X}7} ELJL 717* O) sflU A}ojs. vfl« ^ o^o] ^^}JL ^ E^}^ %-7> £ 

<3^ v ^ 7l#^- y>£^l &<>H f^-S-tr 7l# # *>i4s cfl^-slJi $acf. 

3^tr 3i-<13. 3.^3. ^sl?fl 0 l^ #efl^(Boro-Phospho-Silicate Glass; °W, 

'BPSG' 5} ^^M- ^§^*>JL $acf. ^7) BPSG^ n 850 °C 

£r£« £fe ^1 ^(viscosity) *-g-^(flowH 

^7) ^ BPSG^ ^S-*! -M-*KSi0 2 )ofl -§-^(Boron;B) SL^ °J 

(Phosphorus ;P) f-^ (dopant) ^ -£-£^l^iE ^^7> ^ o] 

^-<H^l£^- *r^L $a»=f. l45f^1 , A o V 7l BPSG5. ^l^*] %-7\ ^^5|oj -g-^. ^ o]^ 

«r -MS. €^fl*Hr l-^^l ^^-^ ^*>7l ^«fl^, ^^cH] ^ 
^l^d #^^(Fourier Transform Infrared Region measurements; 'FT- IR' , °]^\ 'FT-IR # 
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^^•ol^ul W.H ^>-g-S)^. 5W. 31 ^ -ii-1997-0010665o)l FT-IR 

^7] FT-IR FT-IR &%7]iSfe A>-g-^H, aj^ofl 01 

tr 3^(<>l*r, -ir'o}^ *Vcf.) i5!)E^ (spectrum) M-Ej-^c)-. 4 

7>r7 r ^-a>a1^- ^e>^ ZL ^-AfAl^ ^ oflu)^l (Photon Energy) ^ ^ <H1M 

*1 $35. *^7>7fl ^cf. o}s. ^ ofli^^ ^ zv 3^ ^6\) ^ Jl-fr 5J- 
JL $J-^ ^£|*r 4*Kd^ ^*Hr( frequency)*- #*M* ^ 

9X^r. ^"71 ^s>^^r c=v/^4 ^-o] ^7l*HH oj^^j. ^sq^ nj-^^ #3\-4- 

£(v) ^ sHJ-UH ^sfl S^JI, IR i^S^ 5)-^-^ <^^o] 2j-^( wave number)^ 

Al^L«^l #^ Z^-Z}-^ ^^^>7l ^*fl ( IR i^ES^)^ Z]-Z)-o)--^ol 

M-Bl-01^ Txj-^cg^^ 3l£i(peak) 0} -g-^j-cf . ^, a] 5. f^o) ^ ^0} LfEj-iflfe. 

^■SiM-, #71 ^ ^(beam)sl lOmmo] Aj-ols.^ BPSG^l *h£*ll 

7l^ofl cflfjfl ^1^^- nfl, a o v 7 ] 7] $. ^-ofl 2fl^o.s <?]*)1 wioj aVAj-slzL # 

^Sl^, #7l BPSG51- A>olol] ^£ Sfl^l-S. <M ^V)}7\ ^7>§^^- 2) =L ^ 3 °^ <2fl ^> 

°1 ^Sr^cf. 

, ^-£^1 ^7.} *flS^ f^l 4l7}31 BPSG^l i^Kr 1:^1- 4=^ 
^*tW^, #7l ^>^1 *fl2:-^2r -^°J*r 2?!^ 7^ ^ 0 H) BPSG^# ^ 

^tr Efl^e Afl=.( test sam pie)^- o)^-^].^ 7 u ^^o s BPSG^sl ^-^1 ^ 
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1020020068339 ^^ ^7}: 2002/11/28 
10-070168^1 Efl^E Afl^ ^s^ 0 ! 7flAls]o^ o^cf. 

^^8: >£^# JUB^H ^l^SlJl ^SiM", ^j 7 > ^^7] 14 

*l^Kr ^-g; ^ ^4. ^ ^i£7> ^*>7fl M-E}^] g>J7 S.^ -i-^ 

^ Cf-S" ^1^*1-71^1 ^ Al^Vo] 7]<£S\V\ , afls ^ ^ofl BPSG^ 
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<30> £ igj-^o} ^13^-^^- ^<£^M: tiV^-^ ^^Aln>cf ^-g-^- 

*r SU^ Sh£*f| i*}*] ^ y o V ^ *H^SRr ^o)cf. 

<32> *Ql i^^l ^£ ^^«o V ^^, ^ll#^ ^ #71 ^fll#^ iCf 

3£r °o^^ ^7fl^ 1-^1-* ^o] til 51^1 71^6)1 *14^# 2^V*H 

71 34^4 ^444 #4 34^4 #^4 *}o] a o V1 nVo] $^44 ^ 

7fl4 Zl-zVol ^sr>^ ^4^ # 4^^ 444^ QA. #71 4l 

^ ^7^9] Z]-2|ol ^sr>^ # 4^ ego* - Aj-7] ! Rl ^7fl4 1-^ 

"I" 444 %*$A #-§-*Rr 44^1 % 4^^* 444tt c^j ^ AV 7 ] 

^1 l-^ol ^"^l #-§-4tt ^ sHr^^l cfl*V ^7fl 4 lr^# 44 

°1 *T*Kr ^IMI #-§"4^r % 4^T<8^4 «H1 ^4 74z|o| -g-^aj ^.g. ^ 

<33> #71 ^12 ^-3* iH344 444 ^4 u o >l 3£:, ^11-^ % #71 ^1#^ J±4 

3£r ^7fl4 l-£-§-^- ifste 4°1 ^#4 *»-5L4 71^-ofl 44^ 245} 

°i #71 34^4 <^«. # *^A] 7lJl, f-^44 4^4 ^S^-g- ^4^1 ? 1^ ^-Tfl, 

#71 ¥4€ 44^4 ¥4=1 71 44 ^5»]A}o] ^o] ^ >g-7l 0V0I ^#=1^1 

o}-£^l 71^- o] ^^^>fe a] 51^ ^-^oj ^ol^H-El ^"71 i^-^ ^U#^ ^ ^> 
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1020020068339 #^ <^7}: 2002/11/28 

^r7fl^ z}-z]-o) #^*>^ ^^l^d % 3}-<^Rr a o v 7 ) # 

3 ^ ^^7flSl #^r*Hr ^ ^ <83 ^ #7l ^1 ^ ^^7fl5l # 

l^Rr #-g-*Rr # ^K^^* sK v *Rr ^-Tjl ^ # 

*W ^s}^- # *I3H #-§-*Hf 3^ ^^1 «H ^*fl 

#7l *1]3^H-8: iM^M ^ tiVc^l ^>o) €^« 0 V^£- y]-£^ 7l^ 

#ofl 5L&^ ^Q-jr c^), #7l ^^7flS] SflU^- i^*V HV£ 

31 71^; #ofl BPSG^ ^#§Hr #711, #71 BPSG^j ^#S} #51*11 71^1 3<2l^ 
S7>>sH H^l" ^M^lJ! ^51^1 oyo. q.^^ ^^l^-i; 3=-^^ 

#7l ^M)-^ ^^l^d^l- ^-4371 *}°) ^ #7l BPSG^M ^^51^1 

4^711 £| 51*1^ Sfl^i* i^-^V HV^^l 7 }%o] ^§V^ ^^l^S] ^oj^Jf 
*H #7l BPSG^-o) Z^-Z^ # ^ol # 3H^3L 2}-oVs> 

^7)1 ^ #7l BPSG^-fr o]s.j7 #^ ^ ^el^o] ^- 4^ cgoa - 

^ #^1 #-§-*Rr #4^r <3«3°ll tfltb #71 BPSG^# O] - J7 ol^ -g-^ ^ o]ol 

# ^ <3<*<^ «H o]*fl #71 &± ^ <^ Sl-^m ^7j]l- i^tf. 

#7l ^14^-^* ^^>7l «V£3l ^T.}^ #^-§- ^^«o V ^^r, BPSG^-Ol 

#7l >g#ofl BPSG^ol ^^^r>fe ^^1^^ ^-^^ ^^A] nj-^ofl ^gfl 3^oV^^ 

^•Tfl ^ #71 BPSG 1 ^ i^^^. 9X^ *^*Hr ^^^1 ^"^^ ^ofl Aj-_g_ 

^ ^ ^^^l tfl^ #7l BPSG^ Vo l ol^ -g-i: ^ o]ol ^ 
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^ ^ «l-§-# ^ XI 31, ^ ^ -g-AHl s^^- ^ olO £i ^ a| 

<39> £ 1-g- , «2J]EltL <^^o] ^V £ S|| 71^- #6fl ^115.^^ sfl^-fc. ^ 

tb^. #71 ^fllS.^ sflifi^. afl^oz]- «lj£^l ^JS. 

<8^€ ^Hl ^l^^* ^W-.(SIOO) -#7] ^l^^Kg- Si02, B203 ^ P205 

<>l-¥-<H*m BPSG^ ^ 5*-^, ^H^xr Si 021- ^S. ^j^^ -g-^ ^ o] o. 
*£-§-(dopant)5. thfr^. #7l ^1^^^ ^-^^ c^lS.^ ^ 

A S^:S. -^^*Vcf .(S110) <$7] 7)^1 ^]!^<g^ IR a^je^a 

^ *>4.(sa2o) 

<40> S. sT^^I ^*HH Sit!- aV£^l 7l^ofl ^<3^ IR i^E^ ^ 
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1020020068339 #^ 2002/11/28 

£ 21- ^S^, ^7} ^eh*1 AW^-g- ft-jr ^^ofl 

^^ V W.(S200) ^"7] ^l^nVo] a> £ ^] 7]^-ofl^ ^£1*1* 

^^Jl, ^-71 ^^1* ^^jel IR ^-o. ^AfAl7J4.(S210) #7) iR^--g. 

^"71 ^l^^nVol aVE*)} JfL^i^ Aj- 7l ^x^^nVol] _S , 

£^3*1 QSr H^f A oM ^U^^ev^r <ffl>*H 2^J15L^ AV 7 ) ^}^- 

#*l*}7ll ^cf.(S220) 4fl*H ^*fl #*1€ ^-4^ # 

71 ^l^^l *^*1 ^"^-i- 2j-eV§l-7ll ^Cf. ^, a o V 7 ] IR ^-ol ^1-71 ^11^^^-* 
^V7l ^2}- Jf2] *M» ^ *\)l£<£j$o] ^^*V %t$^r ^ Satf. # 

7] ^ S^ofl Cf^]^o] ( #o] ^£]^ ^£0] 14 

£ 3a^ ^"^^ ^a|o|o| a> £ ^ 7 ]# sfrcq BPSGS ^l^*! afli^nj-g- 

^ *U IR i^M^ojcf. 
-£ 3a# ^-2:^, BPSG^ °1^-<H^ ^lll^^oj 7)% 2] ir 

^U^^uVol S^jt. oj- *^J£^ ^.o^-cf. o], ^e)^ ^ 5L^> 

*ll is] £1(300), ^€--8: '^e]^'°le}- ^4.)°] M-bKH^ ^2 

3)^(310) * -g-il- #^(ol^>, '-g-^'e* M-B^^^r ^13^^(320)7)- 7j- 

7l^r 7>^l7]- *^«J-fe 
S. 3b^r *3aHH S]sfl ali^l 71^- ^Vofl ^ll^<g^ f§A$f;}7) 

2 IR ^SlE^ojq. 

31-13 



1020020068339 #^ <y*}: 2002/11/28 

<45> £ 3b!- %^*>^ , XU^^l *$<%£\7] X| 1 

Xl2 IR 7]^- *>X]7> ^5}^°. 3. ^jS]^££S ^ sj-^r 

*| ^€-8- M-Hj-xfl^ X]4^3.(330)» M-B}^cf. 

<46> £ 3C^ £ 3a f? £ 3b^ ^lejc] ^]l^<£n1- n)-o] ^3 IR ASjE 

<47> £ 3C# , A oM XU^^S] M"Ej-lflfe. ^1 3 IR i*) 

71^6)1 ^S^M ^71 FT-IR ^3#*H 7^S]o] XI «§^€ a J-£ 

4^ v €i=f.(S230) #7l XI 3 IR XII IR ^0} o] > ^s]^. 

^ -g-i^ -§^*V sj-^ <8«H*1 M-Hfvfl^ Xl52]^(340), M-iM^ 

X] 63] £1(350) ^ ^if M-EHI^r Xl7s]a.(360)S] 7^ ^ 3}£L# q-Ej-iflaLfe Si^, 

<48> Aj-7] ^1 ^ ^3 IR i^E^o^ ^Efl^ c] ) f^jO 

3. ^"71 3137} SHMH ^<X^^T^ tilSjl^] O.S *^H7> <gJf ^ £ 

^-^>Jl #^5.7} 7H> ^ ^3-2-3. 91$ & cf€- #^ ^ ^M- 

XI ^4. 

<49> ^nfl, XI 3 IR ^l^E^ojl Oj<XAi, ^>7l Xll^^BVo] i^Zl ^3^1 £ 

^ Xl6^£i(350)^ °] g ^ 4^ ^^€^1 ir£7} 7HV 27flS] ^ 

^(355)o] ol^j7 oj^ 3).^ cg<* ^ofl ^7)|thcf. # 7 | X16S1 a. (350)^1 ^Xl*m 
cg^ vfloflAi #^5Lofl sfl^Kr XI 63] 3(350) -=■<?] XU4t= ^>o)( A )l- sj-ov 

31-14 



1020020068339 %% 2002/11/28 

#7] ^^-^(355)^ 91^^ 9l^r M-Bl-vfl^ *ll5s1 3(340 <gz$ ^S<H] ^ 
*ll 52} £1(340) ^91 ^23^ *>*1(B)* sj-^W. SE cf^ ^^^(355)^ ■£ 

3$ °J-8: M-Bj-iflfe ^ 7^1 £i(360)oll *\ *^£ofl *fl#*Rr ^73)3(360) 4*1 ^l3s|- 

^ *H(CM- ^ov^.(S240) ^7} *M(AW tfl^b #7l *fl23)- 

*r *M(B) til ^ a o v 7 i aniaKi *V°1(AH tfl^ ^"71 ^134^ <8«^ *> 

°l(C)Sl «H Sl«fl #7l BPSG^Hl -g-i ^ 91 2) ^ 3i)-ov*).t4.(S250) 

A oM ^6313(350)51- £°1 n)^^ ^.o.^ **o] zj-efljg. ^ 

-foflS 4^ 4 s 5£^. 

^M-, ^71 ^15313(340)^1- ^-ol i^iEe^ ^3.7} ^f>\7)} 4^ °$ 

x}o] cflAl 2133] i£2Hl tfltb wis. ^5L# 3%q-« ^ oi^ ^_ ^ o v 7l ^lnq.^ eg 
*H(AH1 tfl* ^-71 ^153)3^ WH1 ^*fl 2).ol.^. ^ ojej. 0 ] 

^ ^71 ^7l 2^ oj^o] *>oHl o^^. sj-OV^j. 

27M *>i4^ ^#3. ^1^^- ^ ojrf. 

^°1 , ^7] Z\}l7i<£°\o) £_ig-5}jL ol^ #^^5. i-^Sl 
zfz* 3>oi.sH ^£7> 7l^o)l Jf^].^^^ ^«t*Vcf.(si30) ^>7l ^SL7} 

^-T-°H^ ^"71 ^1^^^# ^]7l*f3 BPSG^l 2^}^ cfAl ^nV-g. 

^ W.CS140) 
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^ 7fl^ ^Efls. ^ #7l ^#-g; ^U^^l 71 

« -5M ^dfl tr).^ *fl 2 2E^ ^xfl^i^r #7l *112JE*1# 

^l^^M: ^*>aL ^3E» u o^# ^-g-W. -*7l ^1 

2£^^ sfl^ ^^A)?l7l ^7] A\2^*& n ^U^^ ^Hl BPSG 

3. ^ <d^3K2, FT-IR ^#*H1 ^"71 *H2^£^ IR ^J=^* 

^-7) 2-a}<£ ^2^<g^o] laVtEsfl 71^ s^^^ 

^■71 ^2^^^1 6>qef, ^^-a- i^5>JL $X$r <§^€ afll 

4S)71 *1<>1 #*g=O.S 3^3^ ^€ ^7l ^2^<S^ V ^ ^l^^^o] *^ 

^ 7l# 7>^7> ^-30.3. ^>7l 7]#ol *^^>^ 

* ^|2£^^ l-^^M- tiVA>A]^l ^-^=^1 i^-JL ^12^ 

^« ^-°3. f^£7} #^*>^i 4^1, ^l2^^sVol 5L^>J1 5U^r #^o] 

M-Bl-Lfl^ Jl-H- ^ ^ofl ol^^Tll Sl^, ^^rJ£7> #7}<5>^ *^-g- ^Cf. 
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<58> a}eH, ^-71 *lll^<S*M JL^VJl 9l±r #^ ^2E« 4^ ^ *\}2^.<£ 

*m ^-^Itt ^12^^^-g- *fl7i<5>:n. BPSG^l ^5M- 2^sH ^1 ^^M: ^ 

^*fl 3*>» 27H ^A>$ *3 ^^Cf. 

<61> 3^ cg^ *>olcfl Sj-oV^ 4,3^ y] 157^2, 

<62> £ 4a^ 7]^M) BPSGS ojif *|<2n}-<>I ^4 ir ^E&jolcf. 

<63> £ 4a« 71^1 BPSG 1 ^ IR ^lee^ s)-^(wave number tfl 

*V 3<2}*i^ ^£5. a^^cf. IR ^'S^ 7l^-o) ^-g- ^ ^.^171^, 

MVnV^. 1=4^ ^o] aJ^Tfl nfl M-^M"^ ^^E^olcf. >£ 7 j ^4 IR 

<64> i 4b^ 7}#o\) ^€ BPSGS. ol^-^^l ^5 IR ^^EBjo]cf . 
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<65> £ 4b!- , *l]5 IR o. ^^^o) IR cgqlo\] OlC^^ ( 

Ji°l^ *fl 83] 3.(400) ^^ie^oi <*]e1 ^efl^ 

^I83i|£l(400)^ ^-o] £o) ^- J2f a) 71 *1 ^ 

<66> *}tt ?H l-g-^KEIS. ^-71 ^5Zf%:oll ctfo.^. A]- 

<67> ZL&luf, 2}J1 Si 3.71- i^-^l B}-^ ^ <* ofl olc^ , sj-^ eg o=) cq ^ ^ 

^S.^ ^3 2)3.^ ^1 £]<5}<*] 2}-^-^>7ll Sl^ 3)JL -2]3.<i] ^^jzf ^ 

<68> -£ 5a^ ^14 IR >l^EBjj4 7^ol «^<jV tgEflo] sja-g- ^ ^^lE^s-oil Olo^ , 

^2fl U o V ^°fl ^*fl 4^ ^3 ^ ^^l ^«fl ^5] ^^l* uj-B]-^ ZL2fl 

<69> £ 5a» i^M^s) ^Efl 7 > ^*>7l] 14^14^ ^o_ t BPSG^ IR ^ 
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